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W^T IS CLAIMED IS: / 

/ 1. A treatment of a semiconductor device so as to allow 
substantially completely filled/vias, the treatment comprising: 

depositing a metal /Liner layer on a semiconductor 
device including an apert/ure; 

depositing a seed layer of aluminum on the metal liner 

layer; / 

exposing the semiconductor device to a reactive gas; 

and / 

depositing aluminum on the seed layer to fill the 
aperture, whereby tM^parture is substantially filled, 
creating a via. 

2 . The semiconductor device of claim 1 wherein the via 
couples a plurality pi metal layers through one or more 
dielectric layers. / 

3 . The treatment of claim 1 wherein depositing a metal 
liner layer comprises depositing a metal liner layer into the via 
and onto the surface of a dielectric layer that the via is formed 
in, the metal liner layer forming a substantially continuous film 
throughout the topography of the via. 

4. The treatment of claim 3 wherein the metal liner layer 
comprises titanium-based compounds. 

5. The' treatment of claim 3 wherein the metal liner layer 
includes timnium nitride. 

6. The treatment of claim 3 wherein the metal liner layer 
comprises /titanium. 
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7. The treatment lot claim 1 wherein the depositing a seed 
layer of aluminum on tbfe metal liner layer comprises depositing 
5 a layer of aluminum cL the metal liner layer at a temperature 
such that the seed layer of aluminum does not amalgamate . 

8 . The treatment of claim 7 wherein the wafer temperature 
onto which the seed layer of aluminum is deposited is below about 
10 300 degrees centigraie. 

9. The treatnent of claim 7 wherein the semiconductor 
2 device temperature /onto which the seed layer of aluminum is 
i deposited is below about 200 degrees -centigrade. 
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10. The treatment of claim 1 wherein exposing the 
semiconductor device to an atmosphere containing a reactive gas 
comprises exposing ths device to an atmosphere containing a 
mixture of react ijjfe^rasses and inert gasses. 




11. The tiseaoment of claim 10 wherein the reactive gas 
I 

containing atmosphere contains oxygen mixed with inert gasses. 



12. The - treatment of claim 11 wherein the reactive gas 

I 

25 containing atmosphere contains oxygen mixed with argon. 

/ 

13. The? treatment of claim 12 wherein the reactive gas 
containing atmosphere contains less than about 50% oxygen by 

weight. I 

# 

/ 

14 . The treatment of claim 12 wherein the wherein the 
reactive gas containing atmosphere contains less than about 10% 
oxygen byjweight. 
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15. The treatment /of claim 10 wherein the reactive gas 
containing atmosphere /s at a pressure of less than about 
lOOmTorr . 

16. The treatment of claim 10 wherein the reactive gas 
containing atmospher^f is at a pressure of less than about 
lOmTorr . 

17. The treatment of claim 10 wherein the semiconductor 
device is exposed to Jthe reactive gas containing atmosphere for 
a period of time preferably less than about 5 minutes. 

18. The treatment of claim 10 wherein the semiconductor 
device is exposed tp the reactive gas containing atmosphere for 
a period of time mcfst preferably less than about 1 minute. 

/ 

19. The treatment of claim 1 wherein the wafer temperature 
onto which the aliifcjjrfum is deposited is preferably between about 
400 degrees ceij^g rarae and about 500 degrees centigrade. 

20. ^ The treatment of claim 25 wherein the wafer 
temperature ontcjf which the aluminum is deposited is between about 
420 deqrees centigrade and about 480 degrees centigrade. 

/ 

21. A process of fabricating vias and trenches in a 
semiconductor^device , the process comprising: 



applying a metal liner layer to a surface and into an 

aperture of a semiconductor device; 

I 

applying a seed layer of aluminum onto the metal liner 

layer; 

treating the semiconductor device with a reactive gas; 

and 
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depositing a layer Jot aluminum onto the seed layer. 

22. The semiconductor/device of claim 21 wherein the device 
includes a plurality of metal layers and at least one dielectric 
layer. / 

23. The process of ^laim 21 wherein applying a metal liner 

layer comprises applying a metal layer onto the surface of the 

semiconductor device and' into the previously formed aperture, the 

metal liner layer forming a substantially continuous layer over 

/ 

the surfaces of the device and aperture. 

24. The process lof^e^aim 23 wherein the metal liner layer 
comprises titanium-^p^raiming alloys. 




L 25. The process qc claim 21 wherein depositing a seed layer 

T*20 of aluminum on the metal liner layer comprises depositing a layer 
£ of aluminum on the metal liner layer such that the seed layer 

JL jj 

forms a substantially continuous layer throughout the surfaces 
of the apertures Jand the semiconductor device. 



1 



26. The process of claim 25 wherein the seed layer is 
deposited at ^temperature such that the seed layer of aluminum 
will not amalgamate. 



27. Thef process of claim 25 wherein the seed layer of 
aluminum is deposited onto a semiconductor device with 
temperature/ below about 300 degrees centigrade. 
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28. The process of clfaim 25 wherein the seed layer of 
aluminum is deposited onto a semiconductor device with 
temperature below about 20p degrees centigrade. 



29. The process fat claim 21 wherein treating the 

I 

semiconductor device witih a reactive gas comprises placing the 
semiconductor device iri an atmosphere containing one or more 
reactive gasses. 



30. The process oj claim 29 wherein the atmosphere contains 
oxygen mixed with inert gasses. 

31. The process/of claim 30 wherein the atmosphere contains 
oxygen mixed with a&rgon. 

. / 

32. The process^sf claim 31 wherein the atmosphere contains 
less than about^Jw^oxygen by weight. 

33. The process of claim 32 wherein the atmosphere contains 

/ 

less than about 10% oxygen by weight. 



34. The process of claim 29 wherein the atmosphere the 
semiconductor device is exposed to is at a pressure -of less than 
about lOOmTorr. 



35. /The process of claim 29 wherein the atmosphere the 
semiconductor device is exposed to is at a pressure of less than 
about l/mTorr . 
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36. The process of c^aim 29 wherein the length of exposure 
of the semiconductor dev^e to the atmospheres is less than about 
5 minutes . 



37. The process off claim 29 wherein the length of exposure 
of the semiconductor device to the atmospheres is less than about 
1 minute . 



38. The process] of claim 21 wherein the temperature of the 
semiconductor deviate at the time of aluminum deposition is 
between about 4 00 / degrees centigrade and about 500 degrees 
centigrade . 




* 39. The process of claim 21 wherein the temperature of the 

5 semiconductor device^at/ the time of aluminum deposition is 

between about i^j^degrees centigrade and about 480 degrees 
M= 2 0 cent igrade . 

C 40. A process c^f forming vias and trenches on a 

semiconductor Jlevice tha\ allows for: 

I 

vias and trenches with width of less than about . 18/zm 
and with an I aspect ratio of greater than about 6:1 to be 
substantiality filled; and 

substantial filling of large vias and trenches. 
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